Role of adenosine and its interaction with alpha adrenoceptor activity in ischaemic and reperfusion injury of the myocardium.
Adenosine is recognised as an important regulator of myocardial function and coronary vascular tone in the ischaemic myocardium. It is produced by the enzymatic dephosphorylation of 5'-AMP by 5'-nucleotidase and the hydrolysis of SAH by SAH-hydrolase. 5'-Nucleotidase is thought to contribute to adenosine production aside from the accumulation of 5'-AMP in the ischaemic myocardium, while the hydrolysis of SAH plays a major role in adenosine production in the normoxic myocardium. 5'-Nucleotidase activity is reported to increase adenosine production through accumulation of ATP, ADP, H+, Mg2+ and inorganic phosphate during ischaemia. In addition, we have found that alpha 1 adrenergic receptors, activated in ischaemic hearts, increase both 5'-nucleotidase activity and adenosine production. Inactivation of adenosine deaminase and adenosine kinase may also contribute to adenosine production. On the other hand, the major role of endogenous adenosine is to increase coronary blood flow. This adenosine induced coronary vasodilatation is amplified by alpha 2 adrenoceptor stimulation. Adenosine induced vasodilatation is also enhanced by increasing H+ and opening ATP sensitive K+ channels, which occurs in the ischaemic myocardium. However, coronary vasodilatation is not the only effect of adenosine in the ischaemic myocardium. Stimulation of adenosine A2 receptors coupled to Gs proteins attenuates both free radical generation by activated leucocytes and aggregation of platelets. Adenosine A1 receptor activation coupled to G(i) proteins attenuates beta adrenoceptor mediated increases in myocardial contractility, Ca2+ influx into myocytes, and noradrenaline release from the presynaptic nerves. Any or all of these effects may attenuate ischaemic and reperfusion injury.(ABSTRACT TRUNCATED AT 250 WORDS)